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(54) FILM THICKNESS MEASURING METHOD 

(57)Abstract: 

PURPOSE: To enable calculation of a specimen film 
thickness, even if the number of the extreme value is 
one or less, by obtaining an approximation equation of a 
spectro-reflectivity curves from measured data, and an 
intersecting point of the theoretical maximum and 
minimum values of spectro-reflection of and this 
approximation equation curve a specimen. 
CONSTITUTION: A beam of light separated by a 
spectroscope 1 into spectral components is projected 
onto a specimen surface on a specimen stage 2 by a 
fiber probe 3 and the reflected beam is received by the 
probe 3 again and it is converted to an electric signal by 
a photo-electricity convertor element located in the 
spectroscope 1. A controller 4 controls wave-length 
setting of the spectroscope 1 and displacement of the 
stage 2 and a CPU 5 obtains the reflectivity by receiving 
a signal from the photo-electricity convertor element 
digitally converted by the convertor 4, and performs the 
firm thickness calculation. By this arrangement, wave- 
lengths, reflectivities at the start and end times respectively are obtained and approximations 
by the multi-element equations, etc. are made of the spectro-reflectivity curves and the points 
of crossing of this approximation equation and the theoretical maximum (or minimum) value of 
the spectro-resistivity of the specimen and taken as the point of the maximum (or minimum) 
value. Further, by using the maximum and minimum values of these wave length, a film thickness 
can be detected. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 
http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAIdaqWKDA3630441 06P1 .ht... 03/1 2/01 



@B*@#f*f?(jp) • © 4# a gi §a 
®^BB4#I*&«-(A) 0^63 - 44106 

©Int. CI. < fTMIM* @£« PS^P63^(1988) 2B25B 

G 01 B 11/06 G-7625-2F 

H 01 L 21/66 7168- 5F _____ 

©4# 6H PS81- 187878 
@tti S3 PS6K 1986) 8^120 

©f* s a is m* 



l . 16 W O * ft 
2. ^ffll^oil 

c & v% r . 

ft * £S *J:£X3____0£/h<Bi: n 

n e o s * « * s 'h o « g % jg ^ r as i? * t* m 



©iKSiW Strife. 

c §_b ©a * * #s ] 

[ C A© ] 

0(5) (bj * m r jtiT a m t * . 



45 



( £ ^ : M. Born sad E.Tolf * „ 'PrirclpUi 
of Optics " 3rd edition. PEA6&U0N PRESS. S2 

E •) 



1* YiiYne JI B 



(1) 



2 is 



-kid cos O s 



Y,* a ♦ Y i 



ZY.)Y>, cos 1$ 



1 * Vi,» * Yj a 1 ♦ ZYiaYt* cos 1 £ 



(2) 



WS!HH63-44106(2) 
ccr. it) a^xcmutaiM, r «o 

2 3 - N - 2 7C . (3) 

k C S T. » .fi JM * * ffi * t * % A. i , 



3 i - 



2 it 



2 if 



Q i d COS 9 2 

n i d cos 9 a Tfcfi. 



TOffitfr^T**, «9T» (3) St J: 9 
2 n 

2 0 i - 2 * n i d cos e? * « N • 2 k 

2 it 
A- a 

2(0 a- 3 ») -2-2 it - d cos 
1 

d COS 0 3 — • 

2 



n i n i 

e , c ) - 2 k 



1 



D« X 1/ K 



i , x i/ X 



« -j. : — i 

J n, x 1/ X. « - o, x 1/ X ! 

(4*1 ) 

3 & £ 1 > , k 4 C o v\ t t> * C © il * . A « 4a 

* =-i i 

2 o« x j / X « - bX 1/Jl , 

(4-2 ) 

arec. & /httx, , % ce ii r « 

c fc c i 9 * 

d -J- ! : 

4 a,x i/x g - m x i/x t 

(4-3 > 



C3£^4*!?Sil/J:5 fc t * P3 B A ] 
k:5*r,lg«)J^cj:5c» iS £ © ft] £ « 

!00na JUT) * SiKCJ: 9fiffl«D^$t & 

*fc$tt* lH<DJE*Jg©P3B^cfi*, get* 
*8 C % Sfi^l fiUf £U< Ti, £i 



-46- 



±E<D B * a ft -** 6 *> . *3E«oa)P»S 

^ JlStSf C J: r> 3t flt U , C O a£ <H St i: R ** O 4h * 
EJtf*©S£a±©ft*ttfc£fc*&*a*ffi*fc 

* * fc U T , Jb£ C T 6 * fca*« k 

Po i **Pu Jpo tPi tCO* (-^ot* ^ ii + IC) 



l*Po i **Pt i 1 *2po ipi j COt I «4 « t *- ^ i«*2fl J 



(S) 



&HBg 63-44106(3) 
t5) 3 *e * coi ofltt - i ougc^io 

P a i * ♦ P ji* ♦! P • i P n 
P o i * ♦ Pit* ♦ 2 P c i P » a 

fc 9 > ft /> « tt 

P oi* ♦ P n* -2 P ci P ii 



Rain — 



Pox* ♦ Pit* -2 p D t P I » 

6 x « t Toes) cftia^ifflufi'ss 

L ^ ifi # * S 45 * i: S £ P (A, . R i ) k m 
SMWOAS ( X . . R. )Nl<D»£^c^:9iS 

aaf ( x > ±aufc-k^ca /KM 

R . i . tlfibJtliiinT^SOTf, f ( X > fc 
R.i» fc <0 3* A * * * . **>iafi*«'hffi<Dfc« 



^aas t* t o a e ex* 

SflSs ( x ) *>* 
X . * £ * S z fc 

s < X ) # X o l fc 
S^flA, * * I? X * f± 



• R » ) ra<OfflEiS i 9 

kr. t» ^ — # to a*43 © 

*SC. f (X) *.fctf 

♦ X , ( R*j« x - R»j « ) 



(6) 



X » « 



x . (a. 



H-»«) * x • ( a.- R.j. ) 



R. * a 



(7) 



*ra*;rfc**T*fc*. 
x , t ±£<ost («) <n 

* * Silent J: 



-effl&nfcx, . x, * 
d * ft a d fc * -e * 



(X. . r, ) jj iifai£67 E (x. t 
R • ) *6:fc*fciE<tt5£h. (X) fc , R . • * , 
R.i. O 3^ O & ^ i , X,*c 

X, (ft. in - R.) ♦ x,( a,- R.u ) 



X , - 



R. - R. 



X t - 



X« (H>t ■ * Kg) ♦ X«( B i- II.,. ) 
R* - R. 



(S) 



W £ z fc a* r ir * . 

* * . x, . x a ^jgjQcn^ensfit^ 

■tc-e*(s)3t*dcrauTR<fc* 
x r- (a*i) 

| -0 u-tlp'M — tOD0 oi) •COS" 1 

4 ft n (ft-l) 

2p ol p J *V (fl-l) »eox' * oi* (ft*l) 3 sin* 0«i 

♦ 2**1 

J (10) 



-47 



tt t* V , K « 0 . t. 2 . Ktt 

K = 2 nd/ A. (id 

Gi**jf8LT*f&aK*$«>, s ® s <o £ # ^ 

R -fc 0 ± S2 O O o ) St * E ^ T K J? d * * Hi i~ n 

[ 3 

C7r^A-yn-y3tanb, K *4 ® * 6 £ 

«>fifko«£^tr ^ . S ffl © ft *t 2 iiu± t & n 
o<a$rGev*iirE© ( 4 - i ) (4-3 > c j; 

r v 7 s 7 * J; # s 8 CTffl^EEE^ioft^jA, 
ff <hift * & $ ft X , . X. , -X^y^S 

BfJl-e^ftfciSfix, . * . * ffi v% ( 4 - 

fiffli<<t^ift^ctt^f >ysio, sii 
c r s * .* . a * a * «i * as « 1 a , ji , * * 

A. Af^SllCTtftecJL, . X, * « <a 
(4-3 ) *tJ:9B3J5®8t**TS. 

0 * 7* v 7 S 5 . S9. SltOtt % t9 6ilfenJ9 

0ffl*ffivx&ftK*Ui)3t*jgt,>-c:fc*>, (10)3* 

cx«-igfi©sj»^R j: 9 h d * *ib r n a: * 

-48 



7^B3B3B3-4410B(4) 

5«±i?ge3>ho-^4«r»j©r-5fc^c3VK 

- # - K 7 tt , a>t:»-* scejf^^o&ft 

# ft 8 1 O ft * , S * - * 2 

s * * s *a ^ r . Ec3f^u-*^«t«gig^t/j&v^ 
-*t»bht*. * ^ * y s 1 $ 

ifc * £ * $ a> » :neofiji;ikS/hlo$fi 

$rfflV*TR0*#ajLT^4©T»* 0- ft £ # ^ <D 
* 7* T E3 , 

® 3 gss tt . * 3£ « s> 2r & * a jg u * © aj s ^ 



»raraB3-4410G(5) 



1 : # & § * 

4 : 3 V K W - ^ . 



2 : Kfi^?-J> 
5 : 3 V f * — £ 




3W A3 



^ m 8 A 
« )s a # « ± 
ft m x # n ± 



* * ^ vaia&a 
g» j* e a 
f si © a 




-49- 



#SIB8 63-44108(6) 



s r„ 



± 



S4 



1 




i 



.S3 




,S8 



/S9 



^ 4 



,S/i 



5(2 



-50- 



